approach will overcome these obstacles by first synthesizing approximately 20 polycrystalline samples. Subsequently, their dielectric constants at low and ambient temperatures will be determined, and the two best material; of the survey will be grown as single crystals (second year of the program).
During ttye last quarter, several new multinary compounds were synthesized and evaluated. These compounds included CdIn2Te4, Cu2GeS3, Cu2GeTe3, and Cu2CdGeTe4. Among those characterized for dielectric constant and loss tangent, CdIn2Te4 was measured to have a low-frequency (10-kHz) dielectric constant of 456.9, an order of magnitude larger than those determined for other compounds on this program. This makes CdIn2Te4 a clear first choice for single-crystal growth and further EO and electrical property evaluation. A repeated measurement of ZnGa2SA confirmed previously measured values at 10 kHz; the value of the dielectric constant is essentially equivalent to that of a newly synthesized compound, Cu2GeS3. Differential thermal analysis of physical properties as well as thermochemical properties of both of these ternary compounds will be pursued to select the one that appears easier to synthesize in single-crystal form. The quarternary compound Cu2CdGeTe4, which was measured to have a somewhat higher dielectric constant than the two ternary compounds ZnGa2S4 and Cu2GeS3, requires further investigation because of the persistent presence of uncombined CdTe.
Work during the next quarter will emphasize the growth and characterization of single-crystal CdIn2Te4> • properties as well as thermochemical properties of both of these ternary compounds will be pursued to select the one that appears easier to synthesize in single-crystal form. The quarternary compound Cu^CdGeTe,, which was measured to have a somewhat higher dielectric constant than the two ternary compounds ZnGa ? S, and Cu-GeS-, requires further investigation because of the persistent presence of uncombined CdTe.
Work during the next quarter will emphasize the growth and characterization of single-crystal Cdln.Te,. Work during the next quarter will emphasize the growth and characterization of single-crystal Cdln^Te,.
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Cu-GeS.
A polycrystalline ingot of Cu"GeS-was obtained by quenching a melt of that composition. X-ray diffraction indicated the presence of at least one additional phase. Table 1 , a compilation of lattice parameters of A 9 B C compounds with literature references (compiled by A. Borshchevsky, Stanford University) indicates the existence of solid phase transitions and a variety of opinions on crystal class of the lowtemperature form. The ingot and the powder were annealed. After annealing, no changes were observed in the ingot that contains a second phase, but minor changes were observed in the powder. Published phase diagrams indicate that this compound is a peritectic that is possible to grow using a GeS"-rich melt. An X-ray diffraction pattern for Cu 9 GeS.
( Figure 2) shows the X-ray diffraction pattern of the high-temperature distorted-cubic phase quenched from the melt (Figure 2(a) ); the annealed powder pattern (450°C for 500 hr) is shown in Figure 2 Table 1 ) is not precise on that matter, there are reports of the observation of a tetragonal phase. Additional DTA work is required if the Ö compound appears interesting (i.e., has a high dielectric constant). 
MATERIALS EVALUATION
A. DIELECTRIC CONSTANT MEASUREMENTS Dielectric constants and loss tangents (tan 6) were determined for several of the recently synthesized compounds. The data are shown in The recent data indicate an order-of-magnitude increase in dielectric constant (the largest that we have yet observed) over previously selected samples (e.g., ZnGa~S,). This large dielectric constant was measured in a sample of tetragonal Cdln Te, as described earlier in this report. We plan to pursue single-crystal growth and subsequent evaluation of the EO and possible ferroelectric properties of this material. The ternary compound ZnGa"S, (previously measured and reported in Quarterly Report
No. 5) and Cu"GeS" have essentially equivalent dielectric constants.
The repeated measurement on ZnGa.S, was in good agreement with measurements reported earlier. We have started DTA measurements on ZnGa"S. 2 4 to determine its melting point as well as to evaluate the possibility of growth from zinc solution. We plan to use DTA to make similar determinations for Cu"GeS_. The latter crystal, Cu"GeS~, as reported above has shown solid transitions. Initially, the compound which appears to be more amenable to single-crystal growth will be pursued. The quarternary compound Cu CdGeTe, is derived from the tetragonal chalcopyrite Cu (Ga or In) Te by substitution of a Group II and a Group IV atom (Cd and Ge, respectively) for two Group III atoms (Ga or In) in the lattice. However, there is evidence (see Figure 4 ) of the presence of free CdTe, which persists even after long-term annealing, ~ ~ although at a significantly diminished level. This material requires additional investigation before any valid conclusions can be drawn. 
